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Description 

[0001] The present invention relates generally to or- 
ganic electroluminescent image display panels and 
more particularly to such display panels having multiple 5 
electrically insulative barriers extending between select- 
ed image display regions. 

[0002] Organic electroluminescent display panels 
(hereinafter referred to as organic EL display panels) 
contain an image display array comprised of a plurality 
of light emitting pixels arranged in intersecting rows and 
columns. 

[0003] In addition to the image display array, organic 
EL display panels may also contain display regions ded- 
icated to the display of symbols or icons, such icon dis- 
play regions disposed on a common support in a select- 
ed region adjacent to the image display array. 
[0004] US-A-5,294,870 disclose an organic EL multi- 
color image display device. For purposes of clarity, the 
multicolor aspect of the Tang and others device will not 
be further discussed. In the construction of the Tang and 
others device it has been found advantageous (see par- 
ticularly FIG. 2) to provide a series of parallel walls 107 
over a surface on a support, and extending orthogonally 
across a series of parallel first electrodes disposed on 
the support. Each single wall separates one set of pixels 
from an adjacent set of pixels. Each wall has substan- 
tially vertical side surfaces and a top surface extending 
in a direction parallel to the support. Each wall serves 
as an integral deposition mask for forming second elec- 
trodes (A, B, and C in FIG. 2) by line-of-sight vapor dep- 
osition of an electrode material under an angle relative 
to the substantially vertical side surfaces of the walls. 
[0005] Nagayama and others, European Patent Ap- 
plication 0 732868 A1 discloses an organic EL display 
panel having electrical insulation ramparts 7. Each ram- 
part has an overhanging portion 7a, with various ram- 
part cross sectional views shown in FIGS. 7A-7H of the 
Nagayama and others disclosure. Each of these single 
ramparts separates one set of light emitting portions (or 
light emitting pixels) from an adjacent set of light emitting 
portions. Each of the single ramparts serves as an inte- 
gral deposition mask for forming second display elec- 
trodes 9 over an organic function layer 8 disposed over 
a portion of first display electrodes 3. 
[0006] The walls of the Tang and others device, and 
the ramparts of the Nagayama and others device, are 
constructed on a device surface from an electrically in- 
sulative material which is patterned by a photolitho- 
graphic process well known in the art. The process is 
selected to remove the insulative material from areas 
extending between neighboring walls or ramparts, leav- 
ing behind on the device surface a patterned layer which 
constitutes the walls or the ramparts. 
[0007] It has been found that particle residue can be- 
come lodged at the base of the walls or against the side 
of the walls constructed in accordance with the teach- 
ings of Tang and others in the aforementioned U.S. pat- 



ent, during or subsequent to the wall patterning process. 
It is anticipated that particle residue can become lodged 
under the overhanging portions of the Nagayama and 
others ramparts. The problem of particle residue can be 
more readily appreciated from a schematic perspective 
view shown in FIG. 1A, and from a schematic cross sec- 
tional view of FIG. 1 B, in which only four walls are de- 
picted for clarity. 

[0008] In FIG. 1A, three anode electrodes A1-A3 are 
disposed on a support 120. Four walls W1-W4 of insu- 
lative material are shown disposed over the anode elec- 
trodes and on the support therebetween, and are posi- 
tioned orthogonally to the anode electrodes. 
[0009] A particle defect D is schematically indicated 
as being lodged against the anode electrode A1 and 
against an upper edge of the wall W2, respectively. 
[0010] FIG. 1B is a schematic cross sectional view 
taken along the line 1B-1B in FIG. 1 A, depicts an addi- 
tional layer of an EL medium 140 overlying the anode 
electrode A1 and the upper surfaces of the walls. The 
particle defect D is lodged against the anode electrode 
A1 and extends to an upper surface of the wall W2. Fur- 
ther indicated are cathode electrodes C1 -C4 comprised 
of a metallic cathode electrode material which has been 
vapor deposited under a deposition angle 0 with respect 
to the side surfaces of the walls whereby the walls serve 
as an integral mask for selective deposition of laterally 
separated cathode electrodes, that is, separated in the 
absence of the particle defect D. 
[001 1 ] The particle D causes a deposited organic EL 
medium layer 140 to extend from the right side of the 
wall W1 along the anode electrode A1 , along and over 
the defect D, and over the top surface of the wall W2. 
More importantly, the cathode electrode C1 is connect- 
ed to the adjacent cathode electrode C2 due to vapor 
deposition of the electrode material over the EL medium 
layer in the region overlying the defect D. Effectively, the 
electrical connection between cathode electrodes C1 
and C2 at the defect position causes light emission from 
pixels P located at the intersection areas between any 
anode electrode and either cathode electrode C1 or C2 
when an electrical potential difference is applied be- 
tween any anode electrode and either cathode elec- 
trode C1 orC2. 

[0012] By comparison, the defect-free walls W3 and 
W4 have an associated EL medium layer and associat- 
ed cathode electrodes C3 and C4 clearly laterally sep- 
arated from one another. 

[0013] The problem of light emission from pixels lo- 
cated at the intersection between any anode electrode 
and either cathode electrode C1 or cathode electrode 
C2 makes a device pixel useless. 
[0014] Complete and reliable elimination of particle 
defects cannot be achieved in the construction of walls 
or ramparts. 

[001 5] It is an object of the invention to provide an or- 
ganic EL image display panel that is insensitive to the 
problem of particles found in making EL displays which 
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have spaced electrically insulative pedestal strips. 
[0016] This object Is achieved by the construction of 
an organic electroluminescent (EL) Image display panel 
comprising: 

(a) a light transmissive electrically insulative sup- 
port; 

(b) a plurality of parallel laterally spaced light trans- 
missive anode electrodes disposed over a surface 
of the light transmissive electrically insulative sup- 
port; 

(c) a plurality of laterally spaced electrically insula- 
tive pedestal strips formed over said anode elec- 
trodes; 

(d) a set of laterally spaced electrically insulative 
barriers disposed over corresponding pedestal 
strips, such that portions of each pedestal strip ex- 
tend laterally beyond each set of barriers, said bar- 
riers projecting upwardly over each of said pedestal 
strips; 

(e) an organic EL medium overlying each of said 
anode electrodes, said support, the upper surfaces 
of corresponding barriers, and extending beyond 
each of the barriers; and 

(f) a plurality of parallel laterally spaced cathode 
electrodes overlying said organic EL medium. 

♦ 

FIG. 1 A is a schematic perspective view of a portion 
of a prior art organic EL image display device de- 
picted in a stage of fabrication and showing a par- 
ticle "D" being lodged against one of the anode elec- 
trodes and against an upper corner of one of the 
wails; 

FIG. 1B is a schematic cross section view taken 
along lines 1B-1B in FIG. 1A, and showing further 
an EL medium layer and cathode electrodes formed 
between adjacent walls, as well as formed over the 
particle defect indicated in FIG. 1 A; 
FIG. 2A is a schematic plan view of an organic EL 
image display panel having a plurality of sets of bar- 
riers which laterally separate adjacent cathode 
electrodes in accordance with the present inven- 
tion; 

FIG. 2B is a schematic plan view of an organic EL 
image display panel similar to that shown in FIG. 2A 
and having further an icon display region separated 
from the image display panel by multiple electrically 
insulative barriers, in accordance with the present 
invention; 

FIG. 3 is a schematic cross section view of a portion 
of an organic EL image display panel in which sets 
of electrically insulative barriers have been formed 
on corresponding electrically insulative pedestal 
strips disposed over a support surface in accord- 
ance with the present invention; 
FIG. 4A is an enlarged cross sectional view of one 
preferred embodiment of a cross sectional shape of 
sets of multiple barriers of an organic EL image dis- 



play panel in accordance with the present invention; 
FIG. 4B shows an enlarged cross sectional view of 
another preferred embodiment of a cross sectional 
shape of sets of multiple barriers of an organic EL 
5 image display panel in accordance with the present 
invention; 

FIGS. 5A-5C show respectively schematic plan 
views of four different sets of electrically insulative 
barriers disposed on a support surface, with each 

10 set of barriers comprising two relatively closely 
spaced barriers extending orthogonally with re- 
spect to anode electrodes wherein in FIG. 5A each 
set of barriers is comprised of two parallel bars; in 
FIG. 5B one barrier of one set of barriers is connect- 

15 ed at one end to a barrier of an adjacent set of bar- 
riers; and in FIG. 5C, one barrier of one set of bar- 
riers is connected at both ends to a barrier of an 
adjacent set of barriers. 

20 [0017] Since image display panel features such as 
layer thickness dimensions are frequently in sub-mi- 
crometer ranges, the drawings are scaled for ease of 
visualization rather than for dimensional accuracy. Also, 
for clarity of presentation, the layer or layers forming the 

25 organic EL medium has been omitted from the drawings 
shown in plan view. 

[0018] In the following description, like designations 
refer to like parts or functions. The materials of the or- 
ganic EL image display panel of the present invention 

30 can take any of the forms of conventional organic EL 
devices, such as those of US-A-4,356,429; US-A- 
4,539,507; US-A-4,720,432; US-A-4,885,211 ; US-A- 
4,769,292; US-A-4,950,950; US-A-5,059,861 ; US-A- 
5,047,687; US-A-5,059,862; and US-A-5,061,617. 

35 [0019] Referring now to FIG. 1 A, there is depicted a 
schematic perspective view of a portion of a prior art or- 
ganic EL image display device shown in a stage of fab- 
rication in which single electrically insulative walls 
W1-W4 have been formed on a surface of a light trans- 

40 missive support 120 in a direction orthogonal to light 
transmissive anode electrodes A1 -A3. A particle defect 
D is shown lodged against the anode electrode A1 and 
against an upper comer of the wall W2. Such particle 
defects D can be formed, and can become attached to 

45 device features such as the walls W, particularly during 
the construction of the walls. As disclosed in US-A- 
5,294,870, in column 5, lines 35-45, a preferred tech- 
nique for forming the walls involves spin coating a neg- 
ative working photoresist onto the surface of the support 

so 120 having the anode electrodes thereon. A photolitho- 
graphic process is used in which a patterned exposure 
crosslinks the photoresist to an insoluble form in ex- 
posed areas while unexposed areas of the photoresist 
can be removed by pattern development and washing 

55 techniques. It is during the pattern development and 
washing steps that partially insoluble photoresist parti- 
cles can be formed, and can be attached to or lodged 
against the surface of the support 1 20 as well as against 
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side surfaces of the walls W as the walls are being 
formed. 

[0020] Referring now to FIG. 1 B, there is shown a 
schematic cross sectional view depicting a substantially 
completed construction of a prior art organic EL image 
display device 10. Briefly described, on a surface of a 
light transmissive support 120 is shown a light transmis- 
sive anode electrode A1 , followed in sequence by a lay- 
er of an organic EL medium 140 and by cathode elec- 
trodes Ct -C4. Both the EL medium 1 40 and the cathode 
electrodes are formed by vapor deposition, the direc- 
tions of incidence being indicated by a dotted arrow for 
the EL medium vapor and by a solid arrow for the cath- 
ode material vapor, respectively. The layer of the organ- 
ic EL medium 140 is formed over the anode electrode 
A1 , over the upper surfaces of the walls W1-W4, and 
over the particle defect D. The organic EL medium 140 
can comprise from two to four stacked layers, with each 
layer having a thickness dimension in a range from 
about 100 to about 1000A. The cathode material vapor 
is shown by a solid arrow to be Incident upon the surface 
of the device 10 under an angle 0 with respect to the 
substantially vertical parallel side surfaces of the walls 
W1 -W4, so that an upper left comer of each of the walls 
shown in FIG. 1B intercepts the vapor stream, and 
therefore serves as a deposition mask for forming later- 
ally separated cathode electrodes, particularly evident 
in cathode electrodes C3 and C4. Due to the cathode 
electrode deposition conditions, the cathode electrodes 
are formed over the EL medium 1 40 to form a light emit- 
ting portion of a pixel P in regions where the EL medium 
1 40 is in electrical contact with both a cathode electrode 
and the anode electrode A1 . 

[0021] In contrast to the laterally separated cathode 
electrodes C3 and C4, the cathode electrodes C1 and 
C2 are electrically connected (electrically shorted) at the 
location of the particle defect D which prevents the up- 
per left corner of the wall W2 from serving as a deposi- 
tion mask with respect to the incident cathode material 
vapor. Thus, a single particle defect such as the defect 
D can cause permanent electrical connection between 
two adjacent arrangements of light emitting pixels, 
thereby making the prior art organic EL device 1 0 func- 
tionally useless. 

[0022] Turning now to FIG. 2A, there is shown a sche- 
matic plan view of an organic EL image display panel 
100 disposed on a light transmissive support 120, and 
having a plurality of laterally spaced light transmissive 
anode electrodes A1 -A3 formed on a surface of the sup- 
port 1 20. A feature of the image display panel 1 00 is the 
provision of a plurality of sets of electrically insulative 
barriers SB1-SB4, with each set of barriers comprised 
of multiple parallel laterally spaced barriers (for clarity 
of presentation, only two barriers are shown for each set 
of barriers). Thus, for example, the set of barriers SB 1 
includes barriers B 11 and B12, and the set of barriers 
SB4 includes barriers B41 and B42. The sets of barriers 
are oriented in a direction orthogonal to the anode elec- 



trodes A1-A3, and they extend at one termination 180 
thereof on the support 1 20 beyond the anode electrode 
A1 and at another termination 1 84 thereof beyond the 
anode electrode A3. Each set of barriers effectively re- 
5 places the single walls W1-W4 of the prior art device 
shown in FIGS. 1 A and 1 B, with the sets of barriers sub- 
stantially eliminating the adverse affect of particle de- 
fects, as will be described in more detail with reference 
to FIG. 3. 

w [0023] Cathode electrodes C1 , C2, and C3 are shown 
as being laterally separated from one another by the cor- 
responding sets of barriers. A light emitting portion of a 
pixel P is defined as an area of intersection between an 
anode electrode and a cathode electrode. 

15 [0024] Turning now to FIG. 2B, there is shown a sche- 
matic plan view of an organic EL image display panel 
1 00 similar to that shown in FIG. 2A, but with the addition 
of an icon display region 200 on the common light trans- 
missive support 120 for displaying icons and/or alpha- 

20 numeric information. The icon display region 200 is lat- 
erally separated from the image display panel 1 00 by a 
set of multiple electrically insulative barriers 300. The 
icon display region 200 is schematically depicted here 
as having a common icon display anode Ai which is pat- 

25 terned to provide different sizes or different shapes of 
icons to be displayed. Individual icon display cathodes 
Ci1-Ci3 also have a particular area and a particular 
shape, and overlie an organic EL medium (not shown) 
formed over portions of the anode electrode Ai. 

30 [0025] The terms "barriers", "sets of barriers", and 
"multiple barriers" have been selected because they de- 
scribe the performance of these elements in accordance 
with the invention, namely to be barriers against electri- 
cal connection between adjacent cathode electrodes in 

35 the presence of a particle defect which causes such 
electrical connection when single walls or single ram- 
parts are used to affect lateral separation between ad- 
jacent cathode electrodes, as described with reference 
to the prior art device of FIGS. 1 A and 1B. 

40 [0026] Referring now to Fl G. 3 , there is shown a sche- 
matic cross sectional view of a portion of an image dis- 
play panel 1 00 in which sets of electrically insulative bar- 
riers SB have been formed on corresponding electrically 
insulative pedestal strips 1 60 over an anode electrode 

45 A1 on a support 1 20. With the exception of the pedestal 
strips 160 and the sets of barriers SB formed thereon, 
the deposition of the EL medium 1 40 and of the cathode 
electrodes C1-C4 from their respective vapor streams 
is identical to the description given with reference to FIG. 

50 1B. 

[0027] A particle defect D is depicted being lodged 
against the barrier B21 at a location substantially similar 
to the location of the defect in FIG. 1 B. However, due to 
the inventive aspect of the sets of barriers comprised of 
55 at least two laterally spaced parallel barriers (for exam- 
ple, barrier B21 and barrier B22), the cathode electrode 
C1 is laterally separated from the adjacent cathode elec- 
trode C2. It will be appreciated that an undesirable elec- 
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trical connection between cathode electrodes C1 and 
C2 could only occur if a second particle defect were to 
be lodged within the lateral spacing between the barrier 
B21 and the barrier B22, and such second particle de- 
fect having similar dimensions to the dimension of the 
defect D. Stated differently, the sets of at least two bar- 
riers would require a spatial coincidence of two particle 
defects in order to cause an electrical connection be- 
tween adjacent cathode electrodes. 
[0028] The electrically insulative pedestal strips 160 
are formed on the support 120 and over the anode elec- 
trodes such that portions of each pedestal strip extend 
laterally beyond a set of barriers SB to be formed ther- 
eon. A major function of these electrically insulative ped- 
estal strips is to minimize direct electrical contact be- 
tween a cathode electrode and an anode electrode at 
base comers of the barriers if the base of a barrier were 
to be formed directly on the anode electrode, since the 
EL medium 140 is only about 5000A in thickness and 
may be significantly thinner in corner regions due to non- 
uniformity of deposition in such comers. The electrically 
insulative pedestal strips can be formed from a pat- 
terned photoresist, and alternatively, from patterned in- 
organic materials such as, for example, silicon dioxide 
or silicon oxynitride materials. In any event, the electri- 
cally insulative pedestal strips are relatively thin, having 
a thickness in the range from 0.5-2.0 micrometer while 
the sets of barriers extend upwardly from the pedestal 
strips by a distance in the range from 5-20 micrometer 
to serve as effective deposition masks for the deposition 
of the laterally spaced cathode electrodes and/or the 
deposition of the EL medium. 
[0029] Turning now to FIG. 4A, there is shown an en- 
larged cross sectional view of one preferred embodi- 
ment of a cross sectional shape of sets of multiple bar- 
riers of an organic EL image display panel, and indicat- 
ing a light emitting portion of a pixel P. Each barrier of a 
set SB of at least two barriers has substantially parallel 
vertical side surfaces 170 projecting upwardly over the 
pedestal strip 1 60. 

[0030] Turning now to FIG. 4B, there is schematically 
shown an enlarged cross sectional view of another pre- 
ferred embodiment of a cross sectional shape of sets of 
multiple barriers of an organic EL image display panel 
in which each barrier of a set of barriers SB has upwardly 
diverging side surfaces 175 projecting upwardly over 
the pedestal strips 160. With this "reentrant" profile of 
the barriers, the EL medium vapor stream can now be 
a diverging vapor stream, as schematically indicated by 
three dotted arrows, and the cathode-material vapor 
stream is now incident normal to the plane of the support 
1 20 as schematically indicated by the solid arrow. In this 
configuration, the upper edges of the diverging barriers 
provide the deposition mask for the deposition of later- 
ally spaced cathode electrodes C. 
[0031] Each of the barriers shown in FIGS. 4A and 4B 
have upper surfaces (not otherwise identified) which are 
substantially parallel with the surface of the support 120 



having the anode electrodes A thereon. 
[0032] Turning now to FIGS. 5A, 5B, and 5C, there 
are shown schematic plan views of four sets of electri- 
cally insulative barriers disposed on a support 120 in 
5 which each set of barriers comprises two relatively 
closely spaced barriers extending orthogonally with re- 
spect to a plurality of anode electrodes A. The sets of 
barriers SB extend across the plurality of anode elec- 
trodes, and have terminations on the support 120 be- 
to yond the anode electrodes A. In particular, FIG. 5A 
shows sets of barriers with each barrier haying one ter- 
mination 180 and another termination 182 disposed on 
the support 120 in a region beyond the anode elec- 
trodes. In FIG. 5B, a barrier of one set of barriers forms 
15 a connection 184 to a barrier of an adjacent set of bar- 
riers at one termination thereof, with the barriers having 
another termination 182. In FIG. 5C, a barrier of one set 
of barriers forms a connection 1 84 to a barrier of an ad- 
jacent set of barriers at one termination thereof and 
20 forms a connection 186 at another termination thereof. 
[0033] In the foregoing description of the preferred 
embodiments of the invention, the sets of barriers are 
preferably constructed from a photoresist layer which is 
patterned to form the barriers by a photolithographic 
25 process similar to the process used in the above refer- 
enced patent US-A-5,294,870 for construction of the 
walls in the Tang and others image display device. 
[0034] As indicated previously, depending on the lin- 
ear and area dimensions of a displayed panel, as well 
30 as the number and area of light emitting pixels desired 
in a two-dimensional display panel, the sets of barriers 
can include more than two closely spaced parallel bar- 
riers. 

[0035] Organic EL image display panels having the 

35 sets of multiple barriers can be constructed with an EL 
medium which provides a monochrome light emission 
from its pixels. Alternatively, the invention can be prac- 
ticed by providing sets of multiple barriers in the con- 
struction of multi-color or of full-color organic EL image 

40 display panels. 

[0036] The organic EL image display panel wherein 
each set of barriers is comprised of at least two parallel 
barriers extending across the plurality of anode elec- 
trodes and terminating on the support beyond the anode 

45 electrodes. 

[0037] The organic EL image display panel wherein a 
barrier of one set of barriers forms a connection to a 
barrier of an adjacent set of barriers at one termination 
thereof on the support beyond the anode electrodes. 

so [0038] The organic EL image display panel wherein a 
barrier of one set of barriers forms a connection to a 
barrier of an adjacent set of barriers at both terminations 
thereof on the support beyond the anode electrodes. 

55 
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Claims 

« 

1. An organic electroluminescent (EL) image display 
panel comprising: 

(a) a light transmissive electrically insulative 
support (120); 

(b) a plurality of parallel laterally spaced light 
transmissive anode electrodes (A) disposed 
over a surface of the light transmissive electri- 
cally insulative support (120); 

(c) a plurality of laterally spaced electrically in- 
sulative pedestal strips (1 60) formed over the 
anode electrodes (A); 

(d) a set of laterally spaced electrically insula- 
tive barriers (SB) disposed over each one of the 
corresponding pedestal strips (160), such that 
portions of each pedestal strip (1 60) extend lat- 
erally beyond each set of barriers (SB), the bar- 
riers (SB) projecting upwardly over each of the 
pedestal strips (160); 

(e) an organic EL medium overlying each of the 
anode electrodes (A), the support (1 60), the up- 
per surfaces of corresponding barriers (SB), 
and extending beyond each of the barriers 
(SB); and 

(f) a plurality of parallel laterally spaced cath- 
ode electrodes (C1-C4) overlying the organic 
EL medium (140). 



2. The organic EL image display panel of claim 1 
wherein areas of intersection between the anode 
electrodes (A) and the cathode electrodes (C1 -C4) 
comprise an array of light emitting pixels (P) which 
5 can be selectably stimulated to emit light from the 
EL medium (140) by selectable application of an 
electrical drive signal between selected anode (A) 
and cathode electrodes (C1-C4) respectively. 

10 3. The organic EL image display panel of claim 1 
wherein each barrier of a set of at least two barriers 
(SB) has substantially parallel vertical side surfaces 
(170) projecting upwardly over the pedestal strip 
(160). 

15 

4. The organic EL image display panel of claim 1 
wherein each barrier of a set of at least two barriers 
(SB) has upwardly diverging side surfaces (175) 
projecting upwardly over the pedestal strip(160). 

20 

5. The organic EL image display panel of claim 1 fur- 
ther including an icon display region (200) on the 
light transmissive support (120) wherein the icon 
display region (200) is laterally separated from the 

25 image display panel by a set of at least two parallel 
electrically insulative barriers (SB). 

6. The organic electroluminescent (EL) image display 
panel of claim 1 wherein the plurality of parallel lat- 

30 erally spaced electrically insulative pedestal strips 
(160) are oriented in a direction orthogonal to a di- 
rection of the anode electrodes (A), the barriers 
(SB) projecting upwardly over the pedestal strips 
(160) and have upper surfaces which are substan- 

35 tially parallel with the surface of the support (120) 
having the anode electrodes(A), each set of barriers 
(SB) forming a deposition mask for subsequent 
deposition of a cathode electrode (C1-C4), the or- 
ganic EL medium overlies the portions of the ped- 

40 estal strips (1 60) extending laterally beyond each 
set of barriers (SB), and between each of the at 
least two barriers of the set of barriers (SB), and the 
plurality of parallel cathode electrodes (C1-C4) 
overlying the organic EL medium are oriented in a 

45 direction orthogonal to the anode electrodes (A), 
each one of the plurality of parallel cathode elec- 
trodes (C1 -C4) laterally spaced from adjacent cath- 
ode electrodes (C1-C4) by vapor deposition of a 
cathode electrode material, the vapor deposition 

50 being intercepted by each barrier (SB) forming the 
deposition mask to provide the laterally spaced 
cathode electrodes (C1-C4), each set of the barri- 
ers (SB) substantially ensuring attainment of the lat- 
erally spaced cathode electrodes (C1-C4) in the 

55 presence of a particle defect lodged against any 
one of the barriers of a set of barriers (SB). 

7. The organic EL image display panel of claim 6 



25 
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wherein areas of intersection between the anode 
electrodes (A) and the cathode electrodes (C1-C4) 
comprise an array of light emitting pixels (P) which 
can be selectably stimulated to emit light from the 
EL medium by selectable application of an electrical 
drive signal between selected anode (A) and cath- 
ode electrodes (C1-C4) respectively. 

8. The organic EL image display panel of claim 6 fur- 
ther including an icon display region (200) on the 
light transmissive support (120) wherein the icon 
display region (200) is laterally separated from the 
image display panel by a set of at least two parallel 
electrically insulative barriers (SB). 

9. The organic EL image display panel of claim 6 
wherein each barrier of a set of at least two barriers 
(SB) has substantially parallel vertical side surfaces 
projecting upwardly over the pedestal strip (160). 

10. The organic EL image display panel of claim 6 
wherein each barrier of a set of at least two barriers 
(SB) has upwardly diverging side surfaces project- 
ing upwardly over the pedestal strip (160). 



Revendl cations 

1. Panneau d'affichage d'image electroluminescent 
(EL) organique comprenant : 

(a) un support Electriquement isolant transmet- 
tant la lumiere (120), 

(b) une pluralite d'electrodes d'anodes paralle- 
ls transmettant la lumiere espacees laterale- 
ment (A) disposers sur une surface du support 
electriquement isolant transmettant la lumiere 
(120), 

(c) une pluralite de bandes de socle electrique- 
ment isol antes (1 60) formers sur les electrodes 
d'anodes (A), 

(d) un ensemble de barrieres electriquement 
isolantes espacees lateralement (SB), dispose 
sur chacune des bandes de socle correspon- 
dantes (1 60), de sorte que des parties de cha- 
que bande de socle (160) s'etendent laterale- 
ment au-dela de chaque ensemble de barrieres 
(SB), les barrieres (SB) saillant vers le haut sur 
chacune des bandes de socle (160), 

(e) un milieu Electroluminescent organique re- 
couvrant chacune des electrodes d'anodes (A), 
le support (160), les surfaces superieures des 
barrieres correspondantes (SB), et s'Etendant 
au-dela de chacune des barrieres (SB), et 

(f) une pluralite d'electrodes de cathodes paral- 
lels, espacees lateralement, (C1 a C4) recou- 
vrant le milieu electroluminescent organique 
(140). 



12 

2. Panneau d'affichage d'image electroluminescent 
organique selon la revendication 1 , dans lequel des 
zones d'intersection entre les electrodes d'anodes 
(A) et les electrodes de cathodes (C1 a C4) com- 

5 prennent un reseau de pixels Emettant de la lumiere 
(P) qui peut etre stimule selectivement pour emettre 
de la lumiere a partir du milieu electroluminescent 
(140) par application selective d'un signal d'attaque 
electrique entre I'anode selectionnee (A) et les elec- 
ta trodes de cathodes (C1 a C4), respectivement. 

3. Panneau d'affichage d'image Electroluminescent 
organique selon la revendication 1, dans lequel 
chaque barriere d'un ensemble d'au moins deux 

15 barrieres (SB) presente des surfaces laterales ver- 
ticals sensiblement paralleles (1 70) saillant vers le 
haut sur la bande de socle (160). 

4. Panneau d'affichage d'image electroluminescent 
20 organique selon la revendication 1, dans lequel 

chaque barriere d'un ensemble d'au moins deux 
barrieres (SB) presente des surfaces laterales di- 
vergentes vers le haut (1 75) saillant vers le haut sur 
la bande de socle (160). 

25 

5. Panneau d'affichage d'image electroluminescent 
organique selon la revendication 1, comprenant en 
outre une region d'affichage d'icdne (200) sur le 
support transmettant la lumiere (120), dans lequel 

30 la region d'affichage d'icdne (200) est separEe late- 
ralement du panneau d'affichage d'image par un 
ensemble d'au moins deux barrieres paralleles 
electriquement isolantes (SB). 

35 6. Panneau d'affichage d'image electroluminescent 
(EL) organique selon la revendication 1 , dans le- 
quel la pluralite de bandes de socle paralleles Elec- 
triquement isolantes espacees lateralement (160) 
sont orientees dans une direction orthogonale a 

40 une direction des Electrodes d'anodes (A), les bar- 
rieres (SB) saillant vers le haut sur les bandes de 
socle (1 60), et presentent des surfaces supErieures 
qui sont sensiblement paralleles a la surface du 
support (120) comportant les Electrodes d'anodes 

45 (A), chaque ensemble de barrieres (SB) formant un 
masque de depot pour le depot subsequent d'une 
electrode de cathode (C1 a C4), le milieu Electrolu- 
minescent organique recouvre les parties des ban- 
des de socle (160) s'Etendant lateralement au-dela 

50 de chaque ensemble de barrieres (SB), et entre 
chacune des au moins deux barrieres de I'ensem- 
ble de barrieres (SB), et la pluralite d'electrodes de 
cathodes paralleles (C1 a C4) recouvrant le milieu 
Electroluminescent organique sont orientEes dans 

55 une direction orthogonale aux Electrodes d'anodes 
(A), chaque Electrode de la pluralitE d'Electrodes de 
cathodes paralleles (C1 a C4) Etant espacEe late- 
ralement des Electrodes de cathodes adjacentes 
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(C1 & C4) par depot en phase vapeur d'un material! 
d'electrode de cathode, le depot en phase vapeur 
etant intercepts par chaque barriere (SB) formant 
le masque de depot pour obtenir les electrodes de 
cathodes espacees lateralement (C1 d C4), chaque 
ensemble de barrieres (SB) assurant sensiblement 
I'obtention des electrodes de cathodes espacees 
lateralement (C1 k C4) en presence d'un defaut dO 
a une particule coincee contre Tune quelconque des 
barrieres d'un ensemble de barrieres (SB). 

7. Panneau d'affichage d'image electroluminescent 
organiqueselon la revendication 6, dans lequel des 
zones d'intersection entre les electrodes d'anodes 
(A) et les electrodes de cathodes (C1 & C4) com- 
prennent un reseau de pixels emettant de la lumiere 
(P) qui peuvent etre stimules selectivement pour 
emettre de la lumiere & partir du milieu electrolumi- 
nescent par application selective d'un signal d'atta- 
que etectrique entre une anode selectionnee (A) et 
des electrodes de cathodes (C1 k C4) t respective- 
ment. 

8. Panneau d'affichage d'image electroluminescent 
organique seton la revendication 6, comprenant en 
outre une region d'affichage d'icone (200) sur le 
support transmettant la lumiere (120), dans lequel 
la region d'affichage d'icone (200) est separee late- 
ralement du panneau d'affichage d'image par un 
ensemble d'au moins deux barrieres paralleles 
electriquement isolantes (SB). 

9. Panneau d'affichage d'image electroluminescent 
organique selon la revendication 6, dans lequel 
chaque barriere d'un ensemble d'au moins deux 
barrieres (SB) presente des surfaces laterales ver- 
ticals sensiblement paralleles saillant vers le haut 
sur la bande de socle (1 60). 

.10. Panneau d'affichage d'image electroluminescent 
organique selon la revendication 6, dans lequel 
chaque barriere d'un ensemble d'au moins deux 
barrieres (SB) presente des surfaces laterales di- 
vergentes vers le haut saillant vers le haut sur la 
bande de socle (160). 



Patentanspriiche 

1 . Organische, elektrolumineszente (EL) Bildanzeige- 
tafel mit 

a) einem Iichtdurchlassigen, elektrisch isolte- 
renden Trager (120); 

b) einer Vielzahl paralleler, seitlich beabstande- 
ter, tichtdurchlassiger Anodenelektroden (A), 
die uber einer Flache des Iichtdurchlassigen, 
elektrisch isolierenden Tragers (120) angeord- 



net sind; 

c) einer Vielzahl seitlich beabstan deter, elek- 
trisch isolierender Sockelstreifen (160), die 
uber den Anodenelektroden (A) ausgebildet 

5 sind; 

d) einem Satz seitlich beabstandeter, elektrisch 
isolierender Sperren (SB), die uber jedem der 
entsprechenden Sockelstreifen (160) derart 
angeordnet sind, dass Abschnitte eines jeden 

10 Sockelstreifens (1 60) sich seitlich uber jeden 

Satz von Sperren (SB) erstrecken, wobei die 
Sperren (SB) uber jeden der Sockelstreifen 
(160) nach oben ragen; 

e) einem organischen EL-Medium, das jede der 
15 Anodenelektroden (A), den Trager (160) und 

die oberen Flachen der entsprechenden Sper- 
ren (SB) uberlagert und uber jede der Sperren 
(SB) ragt; und 

f) einer Vielzahl paralleler, seitlich beabstande- 
20 ter Kathodenelektroden (C1 -C4), die das orga- 
nische EL-Medium (140) uberlagern. 

2. Organische EL-Bildanzeigetafel nach Anspruch 1 , 
dadurch gekennzeichnet, dass Uberschnei- 

25 dungsbereiche zwischen den Anodenelektroden 
(A) und den Kathodenelektroden (C1-C4) eine An- 
ordnung Licht emittierender Pixel (P) aufweisen, die 
derart wahlweise stimulierbar sind, dass Licht vom 
EL-Medium (140) abgegeben wird durch wahlwei- 

30 ses Anlegen eines elektrischen Antriebssignals 
zwischen ausgewahlten Anodenelektroden (A) 
bzw. Kathodenelektroden (C1-C4). 

3. Organische EL-Bildanzeigetafel nach Anspruch 1 , 
35 dadurch gekennzeichnet, dass jede Sperre eines 

Satzes von mindestens zwei Sperren (SB) im we- 
sentlichen parallele, vertikale Seitenflachen (170) 
aufweist, die nach oben uber den Sockelstreifen 
(160) ragen. 

40 

4. Organische EL-Bildanzeigetafel nach Anspruch 1 , 
dadurch gekennzeichnet, dass jede Sperre eines 
Satzes von mindestens zwei Sperren (SB) nach 
oben auseinanderlaufende und nach oben uber den 

^5 Sockelstreifen (160) ragende Seitenflachen (175) 
aufweist. 

5. Organische EL-Bildanzeigetafel nach Anspruch 1 , 
gekennzeichnet durch einen auf dem lichtdurch- 

50 lassigen Trager (1 20) vorgesehenen SymboMcon- 
Anzeigebereich (200), der von der Bildanzeigetafel 
mittels eines Satzes von mindestens zwei paralle- 
led elektrisch isolierenden Sperren (SB) seitlich 
beabstandet ist. 

55 

6. Organische EL-Bildanzeigetafel nach Anspruch 1, 
dadurch gekennzeichnet, dass die Vielzahl par- 
alleler, seitlich beabstandeter, elektrisch isolieren- 



8 



15 



EP 0 938 248 B1 



16 



4 

der Sockelstreifen (160) in einer zu einer Richtung 
der Anodenelektroden (A) orthogonalen Richtung 
ausgerichtet sind, dass die Sperren (SB) nach oben 
uber die Sockelstreifen (160) ragen und obere Fla- 
chen aufweisen, die im Wesentlichen parallel zur 5 
Oberflache des die Anodenelektroden (A) aufwei- 
senden Tragers (120) verlaufen, dass jeder Satz 
von Sperren (SB) eine Maske zum anschlieBenden 
Aufbringen einer Kathodenelektrode (C1-C4) bil- 
det, dass das organische EL-Medium die Abschnit- 10 
te der Sockelstreifen (160) uberlagert, die seitlich 
uber jeden Satz von Sperren (SB) und zwischen je- 
de der mindestens zwei Sperren aus dem Satz von 
Sperren (SB) ragen, dass die Vielzahl paralleler Ka- 
thodenelektroden (C1 -C4), welche das organische 15 
EL-Medium uberlagem, in einer zu den Anoden- 
elektroden (A) orthogonalen Richtung ausgerichtet 
sind, wobei jede aus der Vielzahl paralleler Katho- 
denelektroden (C1-C4) von benachbarten Katho- 
denelektroden (C1 -C4) durch Dampfablagerung ei- 20 
nes Kathodenelektrodenmaterials seitlich beab- 
standet ist und die Dampfablagerung von jeder die 
Maske bildenden Sperre (SB) unterbrochen ist, urn 
die seitlich beabstandeten Kathodenelektroden 
(C1-C4) zu erzeugen, und dass jeder Satz von 25 
Sperren (SB) im Wesentlichen sicherstellt, dass die 
seitlich beabstandeten Kathodenelektroden 
(C1-C4) bei Vorhandensein eines bei einer der 
Sperren eines Satzes von Sperren (SB) vorkom- 
menden Teilchendefekts erzeugt werden. . 30 

7. Organische EL-Bildanzeigetafel nach Anspruch 6, 
dadurch gekennzeichnet, dass Uberschnei- 
dungsbereiche zwischen den Anodenelektroden 

(A) und den Kathodenelektroden (C1-C4) eine An- 35 
ordnung Lichtemittierender Pixel (P) aufweisen, die 
derart wahlweise stimulierbar sind, dass Licht vom 
EL-Medium (140) abgegeben wird durch wahlwei- 
ses Anlegen eines eiektrischen Treibersignals zwi- 
schen ausgewahlten Anodenelektroden (A) bzw. 40 
Kathodenelektroden (C1-C4). 

8. Organische EL-Bildanzeigetafel nach Anspruch 6, 
gekennzeichnet durch einen auf dem lichtdurch- 
lassigen Trager (1 20) vorgesehenen SymbolVlcon- 45 
Anzeigebereich (200), der von der Bildanzeigetafel 
mittels eines Satzes von mindestens zwei paralle- 
led elektrisch isolierenden Sperren (SB) seitlich 
beabstandet ist. 

50 

9. Organische EL-Bildanzeigetafel nach Anspruch 6, 
dadurch gekennzeichnet, dass jede Sperre eines 
Satzes von mindestens zwei Sperren (SB) im we- 
sentlichen parallele, vertikale Seitenflachen (170) 
aufweist, die nach oben uber den Sockelstreifen 55 
(160) ragen. 

10. Organische EL-Bildanzeigetafel nach Anspruch 6, 



dadurch gekennzeichnet, dass jede Sperre eines 
Satzes von mindestens zwei Sperren (SB) nach 
oben auseinanderlaufende und nach oben uber den 
Sockelstreifen (160) ragende Seitenflachen (175) 
aufweist. 
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